Overview

o General mixing goals and techniques

o Similarities to Mixing for Other Media

o Challenges Unique to Game Mixing

o Reference levels

© Addressing Mixing in the Audio Pipeline

Mix Goals

© Balance: among and between elements
o Intelligibility
o Believability
o Effective communication
© Priorities
© Gameplay objectives
o Emotional delivery
© Avoid distractions
o Avoid competitions to player’s attention

Movies, Games, and the Mixes
that Came Between Them

o Film/TV: Post-Production
o Visuals and audio are complete/locked
o Hours/days focused on balancing various
elements
© Games: Post-Production?
o Post-production = day before ship
o Visuals/gameplay/other elements still
changing
o Pipelines often restrict ability to iterate
over balance issues

Logistical Hoops for Mixing

o Composer/sound designer level and
period of involvement

o Competition with wildly varying levels
of other games

o Dynamic range standards

o Producer’s understanding
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Technical Challenges

o Final mix is just-in-time for games
o Difficult to be predictive
o Potential cost to monitor and analyze

© Mixing process often non-transparent
o Hard to determine current levels

o Little definition for which elements are
acoustically ‘most important’




Aesthetic Challenges

o Balancing dynamic range with player’s
listening environment
o Significant difference from film and even TV
(multiplayer, voice, etc.)
o Calling player’s attention to what’'s most
important
© Perception vs. realism

o Avoiding listener fatigue

Reference Levels

o Defining comfortable (and standardized)
listening levels
o Reference levels for:
© Mixing
o Playback (not always the same)
o Reviewing perceived loudness
© Peak vs. RMS vs. other measurements

Dynamic Range
(or, the mad dash for the remote)

In the beginning... Today...

Boot Sound
@

Comparing Volumes

Media Peak Dialog Average
(dBFS) Dialog* (dBFS)

DVD 0 to -10 -23 to -31

TV ~0 -16 to -31

CD ~0 ~0

Xbox/Xbox 360 (-12 -22 to -26

o Xbox 360 startup sound as good point of
comparison: -8.7 dBFS peak, -25.7 dB RMS

*-Long-term A-weighted dialog levels

Utilizing Dynamic Range

o Noise floors
o Balance impact opportunity with intelligibility
o “Wall of sound” ineffective
o Audio ‘breaths’ (overall/in specific frequencies)
o Timeouts or gradual ducking for some elements
© Be aware of possible noise-makers
© Game state
© Non-game sounds (PC/Mac, console sounds?)
© Voice through speakers
© User music

Addressing Mixing in the
Audio Pipeline

o Plan from beginning:
o All asset playback provides mix control
© Mixing controls are ‘live’
o Controls exposed through a supported tool,
console, or other I/O device
o Standard method for updated mix
settings to be ‘checked in’




Idealized Mixing Controls

o Equalization/Frequency Filtering
© Compressors/Limiters
o Can restrict some settings to optimize
© Volume
© Some degree of precision to avoid “zippering”
o Frequency Analysis (FFTs, DCTs)
o Level Monitoring
o Peak, RMS

Wouldn’t that make mixing
require a lot of processing?

o Not particularly expensive
o Volume: Basic math
© EQ: Cheap DSP
o Realtime analysis: may be more expensive,
latency considerations
o Ability to scale
o Per-instance effect evaluation

Opportunities for Optimization

© Prioritization - mix what we’re going to be
able to actually hear
© Per-sound enabling/disabling of features
© Imposing restrictions on:
o Number of instances (submixes)
o Mixing flexibility (bands of EQ, etc.)
© Analysis optimizations
o Reduce frequency
© Make some elements “debug”-only
o Offline analysis

Offline Sound Data Analysis

o Evaluating characteristics of sounds before
they’re playing
o Frequency characteristics
© Peak/RMS stats
o Can't always be applied during playback
o Pitch shifting/Doppler
o Other dynamic FX processing

Authoring With Real-time
Mixing In Mind

Normalizing: It Ain’t Normal

o Improve success of some compression
schemes, but...

o Relative levels lost (esp. from recording
sessions)
o A lot of extra mixing for game to manage

o Not getting any additional information
© 0000 0000 1001 1101 — 1001 1101 0000 0000
o Amplify noise along with sound

o Increased risk of clipping

© Reduced dynamic range




Balance Sorting Out Sounds
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Prioritize Sound Groups by Function

o Goal-relevant sounds
o Instructive dialog
© Sounds that impact the player
o Enemy weapon fire
© Sounds that provide environment or
emotional support
© Musical score
© Ambience

Dynamic Priorities (Per-Sound)

o Distance / distance ranking
o Total attenuation
o Actual current peak/RMS

o Number of playing instances
o Instance management

© Game-specific priority schemes

Building Mixing Heuristics

o By default, categories play at full authored
volume

o High priority category playback affects
lower priority categories
© Ducking or culling
o EQ/Filtering modification
o Compression/Limiting characteristics
© Recovery

© Per instance can also influence this/other
categories

Ducking
o Basic: Notification-driven Q)
o Duck when new higher priority sound i
starts “'t
o Duration/speed to ducked state &

o Target volume/percentage

o Advanced: Peak/RMS-driven
o Duck/unduck based on current
monitored levels of higher priority
category (attack/release)

Culling/Muting

o Alternative to simple ducking
© Thins out sound field
© Brings more focus to new sounds
© Stop or mute using release
envelopes/fades
o Bandwidth concerns (mute)
o Restart accuracy (stop)




EQ and Filtering

o Per-category critical frequency range(s)
o Can use offline or realtime analysis

o Notch out these frequencies for other
categories (duration for smoothing)

o Filtering as LOD device L
©'Blur’ lower priority sounds
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Compression/Limiting

Characteristics

o Can combine attenuation with
compression/limiting

o Keeps low-pri sounds from falling off too
significantly or obviously

o Can conflict with ducking desire
o Potential for sonic mess

Recovery

o Getting a category back to initial state
when the high priority sound is complete
o Delay time before revert
o Duration/speed for revert

Analyzing the Mix in Realtime

© Hooks on various platforms to see
what’s being output
© Peak/RMS analysis on CPU or DSP
o External monitoring devices

© Engage sound designer/composer in
mixing while project in progress
o Attach volumes to sounds in game

© Can monitor/modify ‘live’ without game
recompile/restart

Extending Mixing Heuristics to
Other Systems

© Game Al: Perceptual *hearing’ simulation
o Dialog, stealth, etc.
o Disorientation/shell-shock

© Mix driving visuals
© Focus on most important sounds
© LOD based on sonic importance

Wrap-Up

© Mixing is more than volume control

o Dynamic range is an essential element of
successful mixing

o Tools allowing for real-time mixing are
critical in the audio pipeline

o Mixing heuristics aren't trivial, but can be
effectively implemented




Beginning Our Final Project

o Work in small groups to sonify a game
© Space War or Marblets (XNA GSE)
o Other (with approval)

o Space War/Marblets
o Create a new XACT project from scratch

© Match cues provided in the game (and in
original .xap)

o Extra credit: add additional cues as
appropriate

o Use existing assets or create new ones

Q&A

oQuestions, comments?
(o)




